



Asbestos and Its Substitutes:
A European Perspective"
I was glad to read the abstract ofHarrison et
al. (1) on the Web; this paper supports our
work currently being done. I just returned
from a cooperative program in Australia
with Forestry and Forest Products-CSIRO,
where methods were being developed to
replace asbestos in fiber-cement products.
In the studyinAustralia, a newapproach
is being taken by using only alternative raw
materials such as ground iron blast-furnace
slag (BFS) as a matrix and cellulose fibers
from sisal and banana crop wastes or euca-
lyptus pulp by-products.
The fibers were pulped using chemical
and/or thermomechanical processes. The
composites were prepared by a slurry vac-
uum de-watering method. The initial test
results showed that physical and mechani-
cal performance is acceptable for housing
requirements. Long-term aging is now in
progress in Melbourne, Australia, and Sao
Paulo, Brazil, to evaluate durability.
Further CSIRO/USP collaborative studies
are planned to study BFS-based composites
optimization and low-cost construction
components related towallingand roofing.
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Elwood (1) made some important omissions
in his critical review ofradiofrequency radi-
ation (RFR) and cancer.
Elwood referred extensively to the
report by myself and others (2) on child-
hood leukemia in proximity to television
(TV) towers in Sydney, Australia. He noted
that the relative risk (RR) for childhood
leukemia incidence was 1.58 [95% confi-
dence interval (CI), 1.1-2.3)] and more so
for mortality 2.3 (CI, 1.4-4.0). He then
referred to the studies ofDolket al. (3,4) of
cancer near TV/ultrahigh frequency (UHF)
transmitters in the United Kingdom as neg-
ative studies with regard to our study. In
our letter (5), in which we commented on
Dolks' UK studies, we pointed out that
Dolks' studies did not examine for mortali-
ty. Elwood (1) did not discuss our novel
finding of greater risk for mortality than
incidence, which is suggestive of adverse
survival, or that this observation has not
been negated byother studies.
Elwood (1) also discussed a paper by
McKenzie et al. (6), which was a reanalysis
of our original data. Neither McKenzie et
al. (6) nor Elwood (1) mentioned that the
original hypothesis was that the group of
three municipalities that immediately sur-
round the TV towers would differ from the
next six municipalities surrounding the
towers (ring) with regard to leukemia. We
treated the municipalities in each ring as a
group, and we reported tests ofhomogene-
ity (p = 0.10 for incidence andp = 0.13 for
mortality) between the inner municipalities
in the original paper, which is shown in
detail in our rebuttal letter (7). That there
were some differences between the three
municipalities is to be expected. However,
it violates the original hypothesis to disag-
gregate the three inner municipalities, thus
ignoring their homogeneity, to retrospec-
tively conduct individual comparisons.
Elwood (1) contrasted the U.S. Naval
Study by Robinette et al. (8), which apart
from lung cancer found no excess cancer,
with the Polish Military Study by
Szmigelski (9), which found an excess of
cancer at several sites including esophagus
and bowel, as well as lymphohematopoietic
and brain cells. Elwood (1) suggested that a
systematic bias arose in the Polish study
when data were collected on RFR exposure
on cancer cases. However, all jobs had been
previously measured and classified as
exposed or nonexposed to RFR. All new
cancer cases were individually reassessed
regarding exposures. It is not obvious where
the bias arose.
Elwood (1) noted that a weakness in
the U.S. Naval study (8) is that it com-
pared groups with high and low (> or < 1.0
mW/cm2) exposures and lacked an unex-
posed group to assess if the low-exposure
group was truly unaffected. This is more
than aweakness because both high and low
exposure groups took recreation on decks
where they were exposed to RFR, occa-
sionally up to 1 mW/cm2 according to
Robinette et al. (8). This is important
given Szmigelski's finding ofeffects occur-
ring at < 0.1 mW/cm2, and may explain
the null findings of the U.S. Naval study.
Also, Szmigelski (9) stated that exposures
were 150-3,500 MHz, whereas the U.S.
Naval study simply stated that microwave
radar was > 300 MHz. The importance of
this difference is that the lower frequencies
(150-300 MHz) in the Polish study (9)
include wavelengths that have much
greater coupling with the body, which in
turn may contribute to a different spec-
trum ofcancer sites.
Early in his paper, Elwood (1) noted
that there is evidence that RFR may be a
promoter of cancer. However, he did not
consider the implications of this when dis-
cussing the study of brain tumors by
Thomas et al. (10). Thomas et al. (10)
found an increased risk of brain tumors
(RR 2.3) in individuals who had both been
exposed to RFR and worked in electronics,
which would have likely caused exposure to
solvents and fumes. A promotional effect of
RFRis consistent with this observation.
Finally, in "Acknowledgments" Elwood
mentioned that his paper was "stimulated by
a request from Telecom New Zealand for a
review of this topic." He did not mention
that 2 months before submission of the
paper, he hadappeared as the major witness
for Telecom NZ in a court case regarding
placement of a mobile phone tower beside
a primary school (11). I was called by the
school to give evidence about the Sydney
study.
Bruce Hocking
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I thank Hocking for his interest in my
review (1). In regard to his own study (2), I
put more emphasis on the incidence than
the mortality results for several reasons.
The interpretation of the mortality results
is more complex, requiring control for con-
founding by prognostic factors (such as
stage at diagnosis and precise age) as well as
by risk factors for incidence. The difference
between the relative risks for incidence and
for mortality is not statistically significant,
and ofcourse the two results are not inde-
pendent. The incidence results are also
more useful because they can be compared
with those ofanother study. The discussion
in the paper by Hocking et al. (2) is almost
all on the incidence relationship. The sug-
gestion that radiofrequency radiation
(RFR) exposure is related to adverse sur-
vival is a new hypothesis generated from
these results and, as far as I know, has not
been assessed in other studies.
The comparison of the two studies of
childhood leukemia in Sydney, Australia
(2-4), involves a comparison of concepts.
In his letter, Hocking claims that the origi-
nal hypothesis for these studies was that the
leukemia rate in the three areas close to the
TV towers would be different from the rate
in the six areas farther away; as stated in my
review (1), his statistical analysis depends on
this comparison. However, in my opinion,
the original hypothesis is epidemiological-
whether there is an increased cancer inci-
dence (and mortality) in children exposed
to RFR from TV towers; this is given as the
objective in the first paper by Hocking et al.
(2). The use ofa statistical design that com-
pares two sets of areas is one way to assess
this. This approach is not unreasonable but
ignores the information provided by the
comparison of each individual area. Such
data are relevant to the assessment of the
consistency of any association, which is an
important aspect in assessing causality. I was
surprised that the results by individual
municipality, which Hocking et al. had
available, were not given in the original
paper (4), as I believe they affect the inter-
pretation. The subsequent analysis showed
that the excess was seen in only one of the
three areas close to the TV towers (3).
Because of statistical variability, this does
not rule out the general association seen by
Hocking et al., but it shows inconsistency
and weakens the argument that the associa-
tion seen is caused by RFR from the TV
towers rather than from anyother cause.
In the Polish military study (5), the
published report states that information on
possible carcinogenic factors and RFR expo-
sure was available for cancer cases from hos-
pital records, in addition to data from other
sources available for all personnel. This rais-
es the possibility ofsystematic bias, as some
information on exposure is available only
for affected subjects. This potential bias has
been noted independently in another
detailed epidemiologic review (6). In regard
to the U.S. Navy study (7), Hocking
emphasizes the majorweakness ofthe study,
which I have noted. I agree that this study is
very limited in exposure information.
In the case-control study ofbrain can-
cers, Thomas et al. (8) found a significant
excess risk in electronics workers with no
exposure to RFR, and no excess risk in
those exposed to RFR who were not elec-
tronics workers. There was an increased
risk in electronics workers who were also
exposed to RFR, but this risk was lower
than the risks for all electronics workers.
Although this may be consistent with some
complex promotional effect, the more par-
simonious explanation is that the increased
risk in electronics workers is due to some
exposure other than RFR.
In his letter, Hocking refers to a New
Zealand environment court case (9) that
concerned a proposed Telecom cell phone
transmitter site near a school. I appeared as
an expert witness for Telecom, and he
appeared as a witness for the school. My
published review (1) was developed at the
same time as my written evidence, but was
not submitted until after the case in order
to benefit from legal review as well as from
scientific peer review. The legal hearing has
resulted in a detailed judgment in favor of
Telecom (9). In his judgment, Judge
Jackson commented on each of the several
expert witness submissions. He noted that
"Elwood's evidence was carefully construct-
ed and balanced" (y.
In summary, although the points raised
by Hocking are worthy of note, I do not
agree that any of them represent "impor-
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Comments on "What Is a
Tumor Promoter?"
In the August issue of Environmental
Health Perspectives, Raymond Tennant (1).
shared his
perspective on how the identification of tumor
promotion relates to the assessment of human
health risk from environmental carcinogens.
I would like to reply to several ofhis state-
ments. Although a complete reanalysis of
his perspective is beyond this letter, I rec-
ommend additional reading (2-6). My
comments are based on looking at the mul-
tistep, multimechanism process of carcino-
genesis from a completely different para-
digm, based on different assumptions.
Tennant (1) states that
The role ofthe tumor-promoting agents has not
been so specifically defined, even in the most
well-studied mouse skin model.
It has been known for over 20 years that a
testable hypothesis exists, based on a specif-
ic cellular mechanism; this hypothesis is
supported by data derived from molecular
oncological, biochemical, cellular, and now
knockout mouse data (2,7). This mechanis-
tic model, namely, the reversible inhibition
of gap junctional intercellular communica-
tion (GJIC), is as complete, ifnot more so,
than our detailed mechanistic understand-
ing of "initiation," which is assumed to be
related to DNA damage and mutagenesis.
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